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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for easily forming 
microscopic patterns exceeding the limit of exposure in the 
patterning technique utilizing the photolithography method in the 
vacuum deep ultraviolet ray region. 

SOLUTION: A resist pattern swelling material is provided which 
contains at least any one of a non-ionic interfacial active agent and 
an organic solvent selected from a group of the alcohol based, chain 
or cyclic ester based, ketone based, chain or cyclic ether based 
organic solvents in a water-soluble or alkali- soluble composition 
comprising a resin and a cross linking agent. 
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4 


570 


15.8 


5 


920 


25.3 


7 


1150 


31.0 


10 







} 



S7(i, S5t^Hilc:, gs*S (wt%) icfcfLTHJP 

±i*n* (A) , siwtiiD* (%) ^ifdsft-rs^ss 

gL/c»IS^^ST$)D, (wt%) £ 

2, 3, 4, 5, 7 fc^fi^-y-itifi^:, /^-VSifl 

(A) 2 9 , 1 1 0, 5 7 0, 9 2 0, 1 1 5 

o, wx w^-ygiJ?©tt;W (%) a, o. 8, 

3. 0, 15. 8, 25. 3, 31. 0^LTc o 
[0 0 3 2] 

[«8] 




^ICISlia, «8 tLT^7ftfeLTt/^*\ [WIST 

a, ^-yiff4fc#f=K©^ffi?SttM©»« (w t 
%) mm) ictth-c, 'W-vM®mftZttmz-e 
s MttT© isvxhw- ycommmmm (%) ok 

itl« (wt%) fciftaS^T^W^ftfcjSCTl^X 

h/^-y©gf|j?fiW (%) fcHfflnLTfctK 

*3(t2.^ffiffittm»« (wt%) mm^&'Tim^ 
mmzwzfr^rco ±!2^ffiffiftffl©MT«, 

JM?Steffi[©8sftStf 4 w t %JJLtT?ttU5?X h^*- 

y lessen (firi) a^csa^ em*B6±fs?fc» 
tea, LTimtni$^\ 
[0 0 3 3] zi±<D&mm±, ^■fti&?^~yBmik 

«ffi(cfe(tS/^- i] ,Mj® Hi' S»t5C 



t k j; o t / < * - ywm © $&H£ias -p * s i 5 1 l /£ 

y'Xh©W<:|iLT«-f So 

>> 'J ;KDT£S£«> ^n^tiJiBc^+M ^n-;!^ 9 
;y, N, N '-^ h^xf i/vay 

7, fh7^ h^^^^yn-WJ^T^S. 
[0 0 3 4] #»*3tfUS?X VT^m^^C £ifl9£f 

>>'X h A , ^fl/->*X h B ©— a^T&So 

SI) +s.=9-v yf v n -)V + 7°n tf U y ^ u n f- 
;l/X— r;l/£l : 6. 5:3. 5fcL/cfc© 0 
<D*tt8!lC : -v^^n-;l^5y+7j<+^V7 B 
atf;l/7;l/3— : 8. 6 : 0. 4tL/tfe© 0 
©3§MiJD : (N, N '-^h^Wh^>x 
fl/vay?) +7j<+-f V7°nk°;l/7;V3-;V^ l : 

8. 6 : 0. 4 fc Lfcfe©o 

[ 0 0 3 5 ] T-^Vy'X h A : 9 JtMSlcft U 

1 mmWM^Ltc^(D 0 
[0 0 3 6] Ml/^'X h B : ®^r 9 MSBKfcf U 
©*lS«gRg'&L/cfc© 0 

^ ^-yPffifttfS A : ap U tf-;l/r;l/3-;l/, ap V 

e-fr7*#-fr*m& l fummmmncmmi tit 

<D ^ U *f*^AH x. fc t> © left L ±!2^ ftUisZhA 
9 : 1 ©M^T»L/c^ar 0 

© y ;m awfrfcin ft © l ±!2* fi/^'xhB 
^9:1 (om&"effliaLitm& e 
[0037] A<&mhrm» (e oms) si* 

2. 3 8%TMAH (^tffcfh^^Wyt- 1 ) 
A) IITH, M«i»€> Ll^^AW^ 3 0 0 A«TS 
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mmm<mmtu^m%Tc 0 t^t>\ o. 23s 

% T M A h (/KSftf-h^^ry^-^iO lift 
(3 0W Tli, 2%K±©aii¥^AH*mfA5tl/c 0 

»M©«ftf«Itf>/io 

(PVP (#yif-;l/7x/-;14BfB3R) Ml/^'Xh 

>fim ^yrtim 9 y ^©nast^n 

?'fltiLT*/co Jgjfc&m^ <-^£rl 1 5°C, 12 10 
0#MffV\ 0. 238%TMAH (7]<^{tr h 9 ^ ^ 

h icmfrzft~}\"^~y<DWM%tf 239. 3 
nsrF© <t *> m$$k*mtco * ? 5 yff «f*©«-ea, 

< * - yaM^WA -29. 1 n m , a 'J 7 If M 
{*©MT«, -2 9. 7nm, «J? U ;HHM*©fi»jT?tt, 
-32. 4nmt4oft. CilfeCtSa^ It^Kl/ 20 

ST? 2 0~3 0 nmes©*-;W^-^H/j^RrtgT? 
& S *\ >7 y h?tm^tzMfe\T- (ig^F© ^ - y 
o*B^«^»»caoTvse:i:t>31jBTf#«J:5o £© 

§ 0 ^75^, ay r, Wfrznznmmizm^tz 

fS^l»?*C6o, 20, 40ft), 

tax. So LfrL&tfS, l#?ftyc6ofei|g-g#tf£ 
S^75V*»It LTfWTftS;?, ^^-VWMit 

&&w>^wmz$mimfr . ywmtm^ 

3B#fttf?fS£LTL£ aot?, ^-yPMt;§l©TJI 

a, hhrk^-t 1 ^Wcfr-f ^ 2 *b*> 

ayr©WLT^s5g«tt«gi< . ^(Dfabyy 

if < , ^©ss^ twa©'? y ;i/t$3i/>T i^x h 

[0 0 3 8] ±fHL/c*°y tr^;l/r;l/n-;l/ : # 
y : *°y E^;l/7-bf— h = 7 5 : 1 

o : 1 5 mmtt) ©*i^«fsgFt#yi£x;v7x/- 

fffcLT, MJtLTaV7W\ ^^-«t so 



m<Dm^Bf&ma±, 3-^-^8 5 0 r pm, 5# 
[S, 3 5 0 0 r pm, 4 0#H^TffV\ fl!©^-^ 
1 1 5°C, 12 0#lCTffV\ SftrS^aO. 2 3 8 % 
TMAH (/Jcffiffcf- h^^Wyt-^i) 

So 

[0 0 3 9] *°y tfx;K7x/-;l/^*#Ml^XF© 

1 0 mm% t LtcWs^, 2 0 mm% t l 
fe®^, 3 omm% tLKWrS, ^z-ywmimim 

i 9 4*-;W^-yg©|S*^f#6ti/c 0 ±!H©^ 

ICOVT, 3 18. 9nm, 2 9 5. 3 nm, 2 6 0. 

i nm 0 ^^-ywM\mimm^r^\m&, 

;^-ygti3 4 4. 2 nm 0 tl© <fc 5 SSJIfCcfcft 

fcf, apy if ^;l/7x/-;l/S^*ll/v f x FfifSI©-^ 

»^Jtx.S©tCf#oT^^->©flif4fia^LT^< 

xy-;^^^^^xh©»^Ji^'r©icffoT, * 

©^lc-g'^tiS-fy^n^;l/7;l/3-;l/©a^<So 

[0 0 4 0] ±|2L/c#y lf-;l/r;l/3-;l/ : # 
y if -;l/7-b^-;l/ : ^yfc;^f-h = 7 5 : l 
0 : 1 5 (MMtt) ©M^-ttfSgF t^y fc/l/7x/- 

TA^-VSif4©«?^S«LT*/co /^-yWlft 
^a^MbT^^^MTii:, 3 4 4. 2 nm$5*-;l/ 
^y-y@*\ ^-ygS8 5°C©MT?«3 3 5. 9 n 
m, 1 1 5°C©MT«3 18. 9 nm, 12 5 °C©MT? 
H2 8 6. 6 nm, 1 3 5TOMT1i2 8 5. 9 nmt 

a^fco ^ct*5^T»©*ffa, ^ytr^;i/7x/ 
-;H^*"il/^x h * l o M°/o-&A,i?& 5 , 

ywmRttm>mv&mz ssorpmsw 350 

0 r pm4 0#[^©Xlf y3-h^[MLTtfo/c 0 M 
Vtmcit, 0. 238% TMAH Gfc&ffcr h 

rvt-'jw ^ffl^/co «±©*fftc*3^T, ^-y 

rSS^r 8 5 °C t L/t^, 1 1 5 °C t LTzMn, 1 2 5 

°ctb/c«^ 1 3 svtLfcw^ >^-ywm\m 

ffl©m«©'?i/H) ^tc, *°ytz;V7xy-;^**°l 
SBiB^ftftc^LTgHRSU (ay 7) fcifMLfcS^* 

-yiififk©?i)liayv* < as*Hc-3^Tt»LT* 
/c 0 ^©ISH, *°yfc^yx7-;^^^§u«SlfifiSc 
tJfcayrt^S«i:tT8 : 2fcU iltLTXfl/ 
y^yn-;I/ : ^ntfl^y^y n-;l/^^;l/x— r;P= 
6 5:3 5 tdpSL/c?§r«^ffl(/\ ^-^fiS*8 5 
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°C, 7 0#fg, *©&1 1 5°C, 7 0M, ffiftffiKtt 
1. 5 %TMAH 7Kffi{fc7h7^7;V7:Ae^710 
fcSOTU S«^Htt3 0#MfcLfeo ^^->Iift 
M£r/lLTt/^^MT«, *-;W^->gtt3 3 
3. 5nm, CtlKMLT&Mmz-V 7%mMLfc t C 
5, 3 4 7. 6 nmi4^ *-;W^-yttIWt 

(#'J lf-;l/7x/-;l/3R*3tfUS?X h'MDJpy If-^ 10 
777-;7^iti©?j)JfO *'Jtfn;l/7x/-;WS 

fcg^©&Stt^©I»Pfc§KT*7£ 0 »*ff^L 
T, *°y ii^;l/7x/-;l/S^Ml/i>'X htf£ : ay 

7 : *'J^;l/7tif-;l/ (KW-3 ; mMtW) = 

8 : 1 : 1, JSffiE*xf-uy^y3-;l/ : 7nt!U:/? 
;P3-W^i-f;V=6 5 : 3 5f<:If?gL fciS?g£ 

^-*Sfi£8 5°C, 7 0» ^©itT!B£fi 

stt 7 o fm, mtmciz i . 5%tmah 

rh7J<W^!)iO *£8ffiU lifflli3 0 20 

#^tL/c 0 c©i§s\ ±te^-^sa^i 1 5°c, 1 

2 0°C, 12 5°Ct L/c^a-tc, ^-ftUC&^Tfc^ 

arafcsssa^ji^ u~7x ncif 

7S«3 3 3. 5 nm, *ftfc*tLT, t-^ffiS 

¥©x@) ©rSS^ri 1 5°ct (_7cB$©*-;w^-7 

m±<~?mm (tu¥©xg) ***.fcapr?3 27. 

3 nm, 1i¥©X@£Tl£*.7cgPgT3 3 9. 1 n m 0 
^-7 ©I «©Xg) ©-fifi^l 2 0 0 C£L/cBt© 

(fu¥©X@) fc&fcfc 30 
©Pg7?3 2 6. 6 nm, tt¥©Xg£T«?L7cl3PgT 3 
3 5. 2 nm 0 ^-7fflSXS (i^OI© ©Sfi£r 

l 2 5°ct L/cB#©*-;W^-yga-<-^$affl (tu 

¥©Xg) &j&*.fcSPgn?3 2 8. 1 nm, f£¥©Xg 
£T$**.fcgPgT3 3 3. 6 nm„ cnSOSSH^S* 
T\ 77- y If fl{ ttfflt 7x7 -;l^S«g^/7T 

1 7° y ex;i/7-b^-;l/ £ Tb^fci-^ftT&SMa- 
ft©^7 Iff4{f7©^^gL<^£ tWbt^ 

ot^T, ^©PM7©^Jg£ifti637ti6f7 

(l) /^-yfliMtSia, *yfc;V7*?-;i/ CM 
7Mt¥M KW-3) fcSSttSI GB£: ayr&SVHi so 
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7';;W fc^S«£Tl 6 : xT^LfetJMtLfe 

b# n KT©ct9axf)ii©^ftA7S!gsn/co 

LT, igffi^lM: (B4-<*>*) : 7 77n 17777-3 
-;l/=8 2. 6 : 0. 4, I^SttftJSrffl^&frofco 

^ yPWfc*ffl£iMJJt?j?!c7 s liat x tf y n - 

h m m L. 8 5 0 r p m 5 #©tl, 3 5 0 0 r p m 4 
OWKLfc -<-7XgT«, 8 5°C7 0#-<-7 
©ft, 1 1 5°C7 0#-<-7^TffiJIL/co 
[0 0 4 1] *ffi»fcLT, 

^av> 7v ^ y 7 bfcS^fc tt, U 77 h tc H 

^ft*-;W^-yStt3 3 3. 5 nm 0 

[0042] mmm t ltj- y r^^\ ^7° y e 

-;7T-fe7-;l/ 1 6 left LT^rJttf l of^Eii, M 

^-^ieHTB#T-©*-;W^-7S^3 3 4. 4 n 
m, tJ^-^Xg£$7Bf7©7-/W^7->71^3 2 

2. 7nm 0 

[0 0 4 3] ^ffigij tLta'J 7^/7(7 frotf y tf 
-;l/7-b*-;H 6fc*tl/T-&*rJ£ff0. 6 7 0S^K 
«, tu^-^Xg^7B#7-©*-;W^-7g^3 3 

3. 6nm, ^-^XSI*7Bf T©*-;W^-7g 
^3 16. 4 nmo 

[0044] mmm t lwj r^s/o-v, y e 

-;l/7-b*-;H 6lc*fLT-&Wtt^0. 4 5 0#^K 
li, fu^-^Xg|»7BfT©*-;l/7^-7g^3 3 

4. 4nm, ^X@H7B# fO^-iW^-yl 
^3 2 5. On mo 

[0 0 4 5] ?g1«SJ t LT 7 'J ;l^A77 U If 

<-7Xg|«7Bf7©*-;W^-7tI^3 3 2. 8 n 

m, ft^-^XS^7B$T©*-;W^-yg^3 1 

9. 5nm Q 

[0046] mmm t lt 7 u ;^^^7\ y e 

^;l/777-;H 6tc^LT^-#J:fc^0. 6 7©^ 

fu^-^xei*7B#7©*-;W^-yg^3 3 
9. Onm, ?t^-7Xe,|*7B#7©*-;W^7-yS 
tf3 10. 2 nnio 

[0 0 4 7] t LT 7 y ;V^^T\ *^7° V M 

It, tu^-^xe,«7B#T©7-;W^7-yS^3 3 
6. Onm, fH^-7Xe,|*7B#T©7-;W^7-yS 
^319. 5 n m Q 
[0 0 4 8] Xfe©^7©»|gHt|o^Ttt7L/c7 
-;PS*Jt«-rs l?ffiffittM^-a-i6Ti/^^©(7 
77J l£-;l/7;l/3-;V : 7°y E^;l/777-;l/ : 7°y If 
x;l/T-fe-r- h = 7 5 : 1 0 : 15 (S«J±) ©?H^« 

f ©s^7 5 feSfStt«i«(/\ 5g*m^7 y ;v^a^ 

0 . 6 7 t L/cM^*3^T7-Mi^i!ttt^LTIo 

L/c^oTi!t/^7-yflif«i)ll^(/7 
(2) ^7-yflif4{bS«, 7°y E--;l/777-;l/ 
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k w- 3 1 t mmm < isicaymoii 
#y;W tire* t-rv^ntf^r^n- 

;l/t^S»ttT?l 6 : 1 : 82. 6:0. AHUi^Vk 

mmmt u msimMz 2 sk^&ji^-^t, 

-h^850 rpm5 #[!§©fi, 3500rpm4 0# 
HKTfiV, ^-^£r8 5°C7 0#r^, ^ftfclHK 1 1 

5°C7 0#^Tofc 0 

[0 0 4 9] SffiMtLT, aV7, ^U;b©nflil, 10 

zmmmtLT, iMtv&zmsmiL-e 4, b 

frolK * ytt^ffiiSttM t LT L — 6 4 (rlUfblO 
^^->flif4ftMM^3 4 2. lnm, /**-:/J»iH 

immmaz 320. 3 n m 0 mtftit lt? y 

v^o^N'* vttlBKSttffili: UT L - 6 4 OfiMft 

/^-^PWMatulC3 3 7. 5 nm,^-V 20 
W4{MlMc«3 13. 3nm„ m&l£LT3.VT 

m^fr-D4M*y\mw&\mt UB-733 on 
mm) *%vitm&. wjxhicm^rc^~)w^~ 

ymt, 'W—yWmfc®mtflte3 4 0. 4 nm, 
-:/KWMMc«3 18. 8nm 0 HlfifflfcLT^ 
UJl/fcffl^iMM'tf ^IMiSttSiJi: LTB — 7 3 3 

z-ymz, 'i9-i/wmfcsmtfnc3 3 6. 7nm, 

^*-y»ffl{fcSag&iai3 1 0. 9 nmfcfcofco C 

nsoesfcina, i?TOttsi©^&ntc«k 5 1 0 nm 30 

IM^Vft^ffirfftMfc bTB- 7 3 3 ^^ffl-T 
SOKffc^T, L-6 4 WB-rs^CtftfSB&n 

(3) /^-ySiflftflia, ^y t£-;P7-fe^-;P CM 
Jkltmm kw-3) fc5g«Mfclfek (ffi^y/jO t 
V7°ntf;l/7;l/3-;l/t?:Sai:tT- 1 6 : 1 : 8 2. 

6 : o. A-em&LKWftmtLrzm, zziciMxv 
&Rmmi t n - s o («nft») * ^ l /c©^ 

->fliMt#S©*fllXtfyn-hfi#tca, 8 5 o r p 

m5fffl, 3 5 0 0 rpm 4 0#H t U ^-^B#t 
« 8 5 °C 7 0 #fS t ^tUC^T 1 1 5 °C 7 0 fPfS t 

ffittM (TN-80) £0. 5fi«gP, 0. 2 5S«gP 

TN-80 (ttUffcS) £0. 5fi«^, SHBSIfcLT 
ytm, m^-*rW&TffiZ3 4 3. Onm, so 



^I@l*7fl^2 7 5. 8 nm 0 TN-8 0^0. 5S 

mm, mmmtLT^v^^r^m±, u>>xhc 

2. 6nm, ^-^I@HT^C2 6 3. 4 n m 0 T 

n-8o^o. 2 5S«gp, mmmtLTz-vrfrfB^ 

-^XS»Tft^3 3 6. Onm, f£-<-^Igf$7tI 
&C3 3 5. 9 nm„ TN-8 0^0. 2 5 SMSP, 5g« 

;W^-ygti M-<-^Xg|fTttta3 3 7. 5 n 
m, f^-^XS^Tttt 2 9 6. 1 nmtftofto « 
±©IS^dj;tl{f , WffiSttMtLTTN-8 Ofcffl^ 

(4) A^-yiififtaia, *°y tf-;V7-fe^-;v ow 
7]<ft¥S KW-3) taittffil GB^:n.yr*«^H: 

;l/fc*WIJfPl 6 : 1 : 82. 6:0. 4T?g^L7c 

0 0fi«ft8D 0. 2 5MSP, GBL (y-7fn7 

Hftaioaaixifyn-h^cas 5 o r pm s#h 

tl^T©3 5 00 rpm 4 0fltU ^^HK 
ti85°C 70#^t^<115°C 7 0#MtLft. 
[0 0 5 0] ^MiJtLTaU7$»«(/Hi:^U;l/^ffl^ 

>WV*—y<D%lZ3 3 5. 9 nm, ft^-^xe^Tft 

tea 3 7 5 . 6nmt4o mMMi^ V 

fu^- 2 XSI^Tff t a ^ >?x h ffr (cgft/c * 
-;W^-y©ga3 3 8. 9 nm, ft^-^X?MI*T 
tttctt2 5 2. 3 nmtS5ft. -r*^^, GBL (y 

(5) /W-yWmitimtLT, ■&W-h7*.Z-h 

mMdm kw-3) (ay 7) fcipfek 

1 6 : 1 : 82. 6:0. 4 T7M^L/c#S-Slt Lfc 
If, *t.(c#'J E'-iA7i;-i^?-fil/yX h'£r 1 

yIIWWXk°y3-Hf?:8 5 0 r pmSf^P^ 
i:?tl£l^T3 5 00 rpm4 0M ^-^TM^t 
1 1 5°C 1 2 0#P E §, JiftrStLTO. 2 3 8%TM 
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AH (timfcThvtf-frTVtE-yU tLTzo 

[0051] ^ismmtLT4Miry\mmmmih 
-6 4 mmm) zmrn^ sst/H^M'^yttWffi 
ffittMR i - 1 o o (.mmm) 3Mmwk sa^ai? 

ffiffiMiML©Jl^t^^T, ^-ySiWHffii: L 
T, XV\£-)]/T'bZ-)l' (M7Mtm$i KW-3) t 
(ayr) fclfek OK-f^y/JO fc-fy7nfc!;P 
7;l/3-;l/t?rSattTl 6 : 1 : 8 2. 6:0. 47? 

^Ii/^xb^i osayog-C^c^^T, >\%-y 10 

-bf— h = 7 5 : 1 0 : 1 5 (SfiJt) ©M^fMf F fc 

Ofifekfl^S! KW-3) (a'j7) tmk 

* >*) t V 7°d tf ;!/ 7 ;l/ n - ;P t £S«J£? 
1 6 : 1 : 8 2. 6:0. 4 Tig-&L7c#S§|t U $ 

fc^iy-zn^fii/yx i omm 20 

%^t?M7?«, L-6 4*2S«a5i:L?fcS^»ctt, U 
i/X h cf©#-;W^-yg« 325. 8nm 0 R I - 
1 0 0£3Mg|3£ L&i^iai 2 8 1. 2 n m 0 W 
Bffi'MSLtLfc:*a-(c«, 3 4 2. 9 nmtSo 

: #y ^-iVT^Z-iV : #y tr^;l/r-trf— h 
= 75:10:15 (Mit) ©S^WlfiFfcSllttSiJi: 
LT3-VT%tU%-rcWr&, L- 6 4^2S»gPt Lfc« 
2 9 7. 6 nm 0 R I - 1 0 0 £ 3 MSPfc L 
fcJi^ai, 18 7. 5 nm 0 SS^ittbTMfe/^ 30 
-^Wlftffiii^Sfi^^^ofc^ca, 3 4 4. 2 n 

mtao^o «±oesK«tntf, ^yif^r^n- 
wjftfi'awiLs. cesses, ^ije^i/r 
-b * -;]/*£A/p^ s ^Xh;^- y wm\t 

y tr^;l/7;l/n-;l/ : *°y tfa;l/7-fe£-;P : #y tf^ 
;i/7-bf— h oii^f J-&«, # y 

^*««>SCi:A^*, «tt)iSF*L<tt, 10-30 
[0 0 5 2] 

[fPJ§©l?Ste©M *ft?tiu EfR *IPl©$f3:L 
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01 (a) #js 0 

[0053] 01a, Bmimmm&(DUi?xh^%- 

(e) tXtmfcMlt^TlszsXh^Z-y^tsm 
[0 0 5 4] WMI (^HK> ±fC^a©#^*ffl 

ffiUM t l t c v d (itmmmm mc&?) $m&m 

Lfcfc, f©¥)Wc;*°->^^X>^ HftJOXtfyn 
Xh#fi©M£I!.^*3/coT«, gfcMK/ciID, M 

HI (b) #{$„ 

[0055] u^xhKifcdMBo^a-hyv? 

-yi atts. Bb<B, 
fiScC^t, A r F (y^ftr^ny) 

ffl?^-rSo 50mJ/cm z t 
L, 5 0 6 0 At^S^^ffMLTS 

HI ( c ) #JIo 

[00 5 6] ^(C, l/->"Xh;^-yi aOfffi^S? 

ctdic, ii^ifegii3±tc»wws2^fljffM-r 

T7 : 3T^WlfflfiSct(t, y^sySfm ay 7 

W-ttMa©Xk°yn- h^ffl^WfiK , JKtt'> 
4<ttl 0 0 0 ASS, KL<tt2 00 0A~5 0 

ooASflEO|gj?Tf*sci:*«Si/\ 
HI (d) #JI„ 

[0057] d©^, /^-yiiflfkSl^'^ffM- 
M/KJMSfltctt^ B1J¥^4 %tfitl (Htlo^T T4 j 

^-^^nftino °c, 140 "CTff^dt 

tLT, K7t«^5 0mJ /cm 2 tcg/£L/c^ 
fctt2 »P^«L^tC5, 3 . 5 %©flfWftM^ 

5, b y 7s h a * - y giii f tn^^ffl s ^\ M/j<a«* 
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fTvit&2#mtMLittcz, 3. 4 %©§ymn 
5 ft«r«ati©7Kai*M«# < c t tfttT, is 

iSRSft^tgtaSo 01 (e) #flg 0 
[0 0 5 8] ^©Xg^gT-e^fcl^^Xh/^-V 
a, 01 (e) IC^TM*) ttt^o 

f&fe^ ^xh;^-v©gE^i9i^i 10 
yffm xyrifsw*, vvmmm^%:z>mmm 

/!©/ ^ - VJfMM* © b^X h ttn^% L& 

#£©itoj©{& «^x bttut brastiT^ 

21 1 <fc ?K ffi!I*©«l^X htfft 
^Siil^X h/^-y*S(cftfflbTfi^(cA^-y 20 
«® *B»f sci:fc:«J:!>Wxh^*- v to* 

So 

[0 0 5 9] «*StM±(cl^n©#a^aLT^?ffi 
MAtf U n >mil«JfmKliBll2: L 

©«® # 5? l/->°Xh t«Mt S o # >>' U >>'X 
MtfiftfcLTH:, fflfctf, KS«^A r FX+-/7I/- 
if-«)Et*SUS?XhTf*ntffiVo 09*.fcf, so 

[0 0 6 0] *°i>V>>'XMl^ffi'M^ffM©«tA r F 

l^^Xh/^-yli'MMltLT, PVP Ofijt* 

MJ£T?9 : lT^Xx7-;l/«agt, SgSfflt, #? 

^©*fll^aMa©Xtfyn-h^ffl^tia'S<, 
fct^fc < 1 1 1 0 0 0 A?MS, KL<S200 0A~ 
5 0 0 0 AeS©HiPT-feSCl t^Si/^ Xtfyn-b 
tCTWS^'MWI, 1 1 5°C, 1 2 OfO't-^^fT 
t/\ 0. 2 3 8%©TMAH (zk&ffcr h7^W> 
^E-^W t?3 0#ill5Lfc£<l6, 3 0nmgfiO* 

fr©HH©fgHj!, T&t^ i/^xh/^-y^M so 
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SI, fflfcfcf # y *+fxf-i/y-* u #3r~>7n tf i/> 

/twa^t, ^7>5>fiwf*, zLvrmmfo, ?v 

S c fc^Wl^ f £ l^'X h/^-yfliMfc/7l£^©^ 

*T^J61^v ; Xh/^-ygffi©iiM4 CfjllSft*) ^HA 
»LT*5§, ^Tft£©SSgfcW£©^«Mfc^- 

#?57j<!§ttfi)?sc^i^^x v^-ymnmm* c 

tti^ 7^-yiirHft#»^il^ffMMtl^^X h 
7^-yaffi©|gfttt 0115ft*; ^HA«LT$3^, flifl 

(glH©*fi£JBil; mra©^ffijBMtLTa, *ff©m 
-©^, tft«, l^>>'Xh7^-y©gS^g-5ct 
*°y 

mt£tiitmm<D ^ < t t^-f 1 an^s a 

SftHBSfifiK^a, ^7> = yff«f* ( a'J7i«#, ^y 

;i/iiw^6asai*wjp^6atfn^a< tfe 1 ^ 

©^1fSJ^#tf7i<igttffljS^lCiD^, ^^VttlfDKS 

ttffil, y *+s/x^-uy-# y ^+i/7°n tf p 
y*^^w©wffiffittffl^^s < t fe-as^TS 
fig-rs u^x h^^-y^ifflfttfj^fcia-rs^^^ 

So 

[0061] ^*f*as±t^^x Y^z-yttnmt 
s 7 ^ - ypHftws**^^ sua, 

«fcig-©|sMMItci? U S rcJ6, c c Tf tt9J»r S 0 
Uv^X h7^-y^JfM-rs*°> > >> ? X h#fi-t LT 

a\ 7 ^ v y^;i/S^M^(c^-r 5 7 ^ y u>*x 
h, coMA^b^xh, /vf^uvK* (sissr^y;!/ 

^-COMA^S^f*) l/^Xh, J/^P*l/7^V^l/ 
y'XM, ArFl^^X h t LTJS < 306nTVa feO* 

*ffl^/tafia, km©j! d x a r Fx+->vw y 1 - 
•y ^ y 9m tt t ^ t ^ ^ ttK H s o c © «t 5 

a#S?US?XHl»C»LTA r FX^^ly-f-^ 
m^TKtM 3 0 m J / c m 2 iCTMyt, IILT^? 

U^xh^*-;W^-v^lip-rSo 

3-;!/, #'J \H-)\sTl2Z-)\s*mwmmi£V7 ■ 3 
StffiWMtSo £1 ©^©Sflf|tai;H£rJ©X tf y 



(14) 



#H 2 0 0 3 - 1 3 1 4 0 0 
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3-h^ffl^WfJl<, «W<ttl 0 0 0 All 
S, L < « 2 0 0 0 A~ 5 0 0 0 AggOKJPTfc 

[0062] corns. >v*-vw®<m*mn&}m 
sifi ass^ t £ l tz. c t ft? frtf*. a o a&fcta^- * / 

9Mk^-^ ^tVf ft 1 3 0 °C, 14 0 "CTif 5 c t 
fcLT, m^M^S 0mJ/cm 2 £l£Uc^ ig 

^2^W«L/ct^6, 3. 5%©IftiJprgfe5 10 
ft/to ^fr©TT\ ilMI<-^*«L, U5?Xh^ 

3 . 4 % ©M/?ii*^gi6 5> tl/c 0 
[0 0 6 3] ft3b\ b^Xh^^-yBi'/Tiftft^t L 

tsm&. Tfra-mtffi®M<Qm£LT, YV7°Pkf 

§l«xx^;l^#$t^iJ©Mi; LT, ?L 20 
Hx^;l/, ^ntfby^Un-^^^^x-f-^r-b-r 
-h (PGMEA) , SttxX-r;^WS?§ffl©MtL 

(GBL) ^Mmffl*ft£L<fB^%£ttf 

«i-f;^fli§^©it LT, fh7hFP77> 
fcfllvse: Wfcif $ U->©«, 8 0 

°C~2 0 0°Cgfi©!f^WrSW«}gSlJT^So 
[0 0 6 4] KT> ^E-^-tOHSI^SiTti, 

mrciamc «t ft«\ < * - ywm\mmz u ->* 

X h ffle^H«Y\ ft^tiHSP^ h 6 Tim 

{fc^if iKS© PMMA (# U y y * 7 U l— h ) 6 * 40 

WJ £x;l/7-b£-;P GfiteMfc¥« KW-3) i:3§ 

fra~frt%MMi£V 1 6 : 1 : 82. 6:0. 4 Tig 
^LfeSSt, J?S?£ttSlTN-80 (ttMfcg) ^0.25S 
fi^£^fcPWfc#ST« L/c t C 5, 55 . 2 nm<D 
TN-80©«^0.0625S«gp-& 
S^BfiHffctfSTSaaLfcfcil^, 28.2 nm©ff/jYB 
sbMI&ftfco so 
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soi/yx h ^ffli/^cgtjoM t lt\ y ^;vy £ y u u 
-h/yyyy;W»a# ws&jfcg: 1) fr&»s 

l/^Xh^ffll/^Co cKDlx^X MC*f LT50KeV©«? 

Xh*HE©^ffiffi?ll©flif4ft#S (TN-80 0.25SMSP 
SiD) TfflfflLTctcl^ 58.5 nmt©tt/>«^f#6tl 
fc 0 TN-80©«^0.0625S«g^S*/£flif4ft# 
MILfet^^ 32.2 nmOffi/hStfff&ftfco 

y y \y- h /y y y u ;^^/y y y v im^ n u k«« 

(ftjA^SMttlOO : 2.2 : 6) fr64Sl/^h* 
ffl^fco COI/^ h «f LT50KeV©M?«7 , fi«iT-l 
30 nmipg©?«^y-y^ffML/Co Z!OUS?Xh*^E 

(TN-80 0.25MS5W 
JiL/ttc:?), 60.1 nm©!fi/Jv»^#e,n/c 0 TN- 
80O»«r0 . 0625S»g|5^S -^fcSifflf WSTfflJI L/c t 

33.7 nnvwmwmntc. 
[0065] ctit>mz.~m-k<DmimM<DMm^, 

[0 0 6 6] ^tC, ^jlfl:b/c*?ISL->> - Xh^LT 

So 

(mA©H»H «?«2/i7 0 n^x-\©jSfflM) m 

-Ig»yy'Xht LTPMMA (*° U ^ $ ? V U- 

h) ^0.15 fimMU ^2jia©lxS?XhtCZEP-520 
A*0.15 (imi^bfco 50KeV©M? 
IM^STS/^-y^RTtL/to MIBK ywv/ 
Wh» T«L, 130 n*©/^-y*ML 

/£„ iioyyxh *HE©^»iitcte«© iif tiffl 

TH©PMMA©^tCfffflbT±fa^]«©flif4fkL/c/^- 

-ibouv'x h t ltpmma (*° y y ^;i/y y y y u- 

h) *0.15 ftm'M^L, ®2^I©lyi> , Xh tLTPMG 
I (#U y^^yVl/y^-f 5 F\ *Micro Lithography 
Chemical Corp.S) ^0. 6;iim'MJL, ®3^I©L- 
vXh(CZEP-520A^0.15 fim'M^L/Co cl©SSg^ffl 
t\ 50KeV©H?SR)t«TS^y-y^It7tL/c o ± 
g^MIBK (^WV7Why) T-«L, 



(15) 



#H 2 0 0 3 - 1 3 1 4 0 0 
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ffi?il^f2«©fliflft#STffiJI L/c t c 5, ±/I©ZEP 
ia±®t>mk%^^f, cfjp^OPMGIttTMAHil^tio 
TpjTM©«^A£tL Til©PMMA©^lcfffflLT±fBIWl 

$ ft li^-tOSIfitegUI© yyX h £rffiffl L/tg^r & Isltt 
@ W t f a T/l b yX h ©* ©^ * - l/ipg^ffi/jN L 

[0067] c<omm&z, *mm<D;i*-y§m{m « 
2 ni^t; 3 nyyx hSitictsfflBr^atf^e 

[0 0 6 8] J^±^*%B^©«a©^»MtS-j^/t 

ggra©«T<g>«*\ OTTtt ems v 
^xs^fi*^-&s^^^f*xWx©Hjgie© 

-09 £ LT\ 777->^t'J ©»5g7°n-bX©«BS^ 

iiwrso *-;w^->©ffMie^±ia©uvx h 

- VJWHftS&ffifcfflVftfcf U v X h © i Z - 
Vft%*&<?&c Mfc^-y©^ 

tffJA A L £ Mix/ ^ - S C t J^Tf 

( i ) m i ©jsffl^ij 

02 (a) ~ (c) , 03 (d) ~ (f) , 04 (g) 
~ ( i ) lis H 1 ©jSfflM© F L 0 T 0 XSXli ETO 
XSfcnftfftSFLASH-E P R 0M©K)g7Tffiico 
^T!^fS*Tffi0?\ £0«^y-tr;MS (SI OS 

mo s h?yvx2(Dmi&zn%fflft(D'f~hmj;fa 30 

(X7aft) ©BrEBI, %&m*j£®£mU&ft<0* ; £V 
•b«T*ot, X7aP&]t*ft*y-hS7?|t] CY7? 
1*1) ©»Mk esaMHiHiESgp C®2©^?fg«) © 

(a) , (b) 03 (d) , 04 (g) ©±ffi0^r 
7Kf„ 05 (a) ©A-ASifffi0«X7?^]©»Tffi0t 
*f*5U B-B«SBfffi0BY7a^]©ifffi0tMJS-r«o 

[0 0 6 9] £f\ 02 (a) tcWcfc^C, p§J©Si 
S« 2 2 ±©fg?>>If 1g«tcMRWtcSi02MzV 6 7 
4 ~)V mim 2 3 ^ffMLfctJt , If 1 00-300 40 
A©Si02ai^6as, ^t'J-bMP (H 1 ©ifl?«i«) 
©MOS h^V^OSIl ©^-HftBK24a fc, M 
J?l 0 0~5 0 0 AOSi02K^6aS, M)aiHlESgP <ffi 

2©H?1S«) ©Mosh7yy'x^ol2oy-hi 

»§|24b t^giJ^©XS?«fWclj;D^i3Sc^S„ * 
3b\ ^-©Sli¥©miSt;m2©y-HegSl24a > 24 
b^m-rS^CB^-©I@T^Bf«ftM^^ 

[0 0 7 0] ^txT\ ^y^gtftCnM^VTVya 
y 7© A-Y f 5MOSh7 yyX £ so 
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hH2 6KJ:Dvx^U !7n~r>r ^y-hWM 
T © f- -V * ;HS« t ft S ff« (C n t L T F - X 

«i x 1 o 11 ~i x 1 o 14 cm- 2 ©y y (P) xm&M 
(As) *-f*>ffiAfc«3: DWAU 81 1 
25a*Mfg„ LOtt, F-XSSOT|i6t)©«M 

iaf'f 7°i/-r>3 y £-r Ttef s frrz-a. 5 y-y a 

[0071] ?5?fc, MamgsgptngJxVXyyay^ 
f^oft*;i/%tt«Mos h^yy'x^^ffM-r^ 
<a HflWEE^wrsfefe, ^ty-fe^p^yyxh 
112 7ia^x^U y-hWMT©^**;i/^« 

t*^1g«tn§J^|^tLTF-X«l X 1 o u ~l 
x 1 0> 4 cm- 2 ©ijy (P) Xmm (As) «:-f^y 

aAfci d ial, m 2 ©pj«s?ii25 b 

(02 (b) ) „ 

[0072] ^txT\ ^^y-b;i/gp©M0S h^y-yx 
^©7n-r^ y^-h«HRtfMiaBI»aPOM0 S 
l-7yyx£©7"-h«8£%5BIJP5 0 O-2000A© 
S 1 ©# U y U 3 y§t 1 OIW 2 8 «^BK 
fFM-TS (02 (c) ) „ 

[0 0 7 3] ^E, yyXHM2 9^XXcLTgl 

© jp y y ynvl2 8^^y^LW ; e u 

©MOS h^yyX^©7P— y^V-h*S28a 
*^f« (03 (d) ) o tOtt, 05 (a) IC^ 

fidK, X73^©^«H»s^^s«J;a^^ 
--y^L, Y73[p]©^^--y^W^f\ s/Dffi 

[0 0 7 4] yy*XFH2 9*BSSgL?fc^ M 

Iftia 'J 7n-r HI28 a MLT, 

HiM$2 0 0- 5 0 0 A©Si02H^6SS + -¥/^y^|fe 

«S30a*jBj*fs«, c©t^, MjaiaKasos i o# 
uyynyii2 8±tctsi02ai30b^ffM^n?»o a 
fex ^-v^y^iessitLTSi02ai/si3N4 ai^ty 

^y- MIS28 a&rj^-V/^y ^«5»ai30 a L 

t, nyhn-^-hMStassiJf 5 o o~20ooA 
©m 2 ©*° y y y n ysi (n 2 ©wnf*si) 3 1 mm 

t% (03 (e) ) „ 

[0075] ^^y-fe;^^yy'xhsi3 2\zx 
*3vx^b, M5aniES^©ll2©*°yyy3yai3 is 
rjsi02M3ob^jii^^£L, mi ©*°yyy nyfli2 8 

*SfcBT£ (03 (f) ) o 

[0076] ^t'j -fe;i-^©fg 2 ©*° y y y n 

yK3 1, Si02H30b&tfX73[B]/£^^5--y^n 

t i/ ^ s m i © # y y y n y ai28 a tc*f l t y y x h si 3 

fil j[im©3yhn-;l/y-HI«3ia/^-v/^y^« 

HH30 c /7p-tv y^y- f*«28 c imm* t 
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t fe fc, MH0E§S5©SI 1 y y y n yfll 2 8 fc*f L 

h 01333 b (D^tm t a s £ 5 ^ * * - - y ^*ff v\ en 

1 fim©^-HI«28b^ffM-rS (04 (g) , 05 

(b) ) o 

[0 0 7 7] ^^)^W><DnyYn~)W~Y 

Mt«28 a *YX^ t LTll?JTMS«©SiS* 2 2 £ 
F-XM1 X 1 0 14 ~1 X 1 0 16 cnr 2 ©yy (P) X 
fctflfcig (As) W>SAlCj:DiAU nlOS/ 
Dlg«/l35a, 35b*^-rsii:t,»c, MH0ES9S© 
MIS28 b^vx^i LTJS?ffMS«©SiS« 2 
2fCn3PF|iStffcLTF-X«l x 1 0 14 ~1 x 1 0 16 

cm- 2 ©yy (p) xaflK (As) ^y&AL, 

S/D^B36a, 36b%&l$t% (0 4 (h) ) 0 
[0 0 7 8] ^VT\ ^ty-b;l/g|5©gl ©y-hg|533 
a & tf MailKaBOm 2 h g[333 b *ffi«LTI£W 

^5000 a © p s g m& 6 * zwsmmm 3 7 ^jfm-t 

*©&> S/DH«M35a, 35 b, 36 a, 36 b ±© 
M^^H3 7tny^^h*-;l/38a, 38b, 39a, 
39b£flMLfd£, S/D«S40a, 40b, 41a, 41b 
FLASH-EPROMi^tS (0 

4 (i) ) o 

[0 0 7 9] JULhOJ: a &c> *fgHJi©fg 1 ©USSM^fc' 

^ra, 03 (e) ic^ri-Mc /^y-b^gp©/^ 
vv-snitm i ©^ y y u n ysi28 a mmtx^ 

*rf\i/Z mmWkW a«L JIM b T ^ * 'J -b ;b 

ap&tf MaEieaPKm 2 y y u 3 ysi 3 1 

U 04 (g) K^fidK, *<D&&rt*-->9L 
Tig 1 ©y- Mfiffl!24a /7n--rX y^- h«ffi 
28 c /+-¥7V>5jg)iIi30 c/ny h n-;l/y- hMM 
31a^6aSSlO^-haP33a*}g^LTVSo 
[0 0 8 0] ffioT, ^/Vy^|feBS30ckL JTMft 

1 st;® 2 © # y y y n y§i28 a , 3 1 K«t 5 

«»2ftTVS (03 (e) , (f) ) ©T\ z^-tV 

«28 c «a-rssK©^-v/v>^«ssi3o c Jtmm 

[0 0 8 1] S/c, M5a0ES^©S2©y-MfeHM24 

b a, ffMtt «^jg 1 ©*° y y y 3 ym 2 8 jc «t <o w. 

B^tlTVS (02 (c) —03 (f) ) ©T\ SI2© 

h«SM24 b affl^tffM$tifcB#©aii¥^ffij?^ 

nSo CCftft, S2©y-htt»g24bO|gj?0#J» 
/cfe©»H^|^©rlS©ilStS^tc;ffa c fc^T 

[0082] a*, mi ©nsfiMT-a, $g 1 ©y-hgp 
33 a sot, s-r h mftmcffifevm-vrt 
Z--y?L rd&scf- vmftmcw X^'LTl 



(16) #H2 0 0 3- 1 3 1 4 0 0 

30 

^m^^mTsi$--y?Lrcm^ / f-hmj3mc 
; Of - - y 9 l -zmmm v~ f- m t & s <t a &c l t t 

(2) fg2©jSfflM 
06 (a) ~ (c) *^©^2©jSfflMtLT© 
F L O T 0 xmXli E T 0 XMfcupiftlS FLASH 
E P R OMiDW&ftfflc-D^TMWtZ&mm-V&Zo 

- h Wi^Wf §Mosh7 y y'x # ©jtms ns 

10 ©y-Ml^ (X^) ©Bfffi0, ^0«£0t^ 

Lgp^^ty-fe^gPTfe-^T, x^ttfta^-h 

l@73ft (Y^) ©Bfffi0, e0aMaiHES^©MO S 
h 7 Vi>X ^ © Wffi0T£ S 0 

[0 0 8 3] H2©jSMM^JoVT, Hl©fSMMtS 
Hl©jSfflM©03 (f) ©Xg©tt, 

06 (a) fc^-r«t5^ MS0S^©si ©*°y->y 

3 yn 2 8 =e y -b;Pi!P©S 2 ©*° y y n 3 

1 ±t{?ij^{fnip^2oooA©wiixaT i M^sass 
cm 4 ©»«{«!) 4 2«u #yi?--r 

20 FMtLTVScltTfeSo OT. 04 (g) ~ 

(i) t|Wl«©lS^gT, FLASH EPROMtf 

^fiKf So tsm&&mm 42, $ 2 ©^ y y y 3 
vK3 1, si02msobRUx^rm^^-=.y^n 
t v s ig 1 © # y y y 3 y si28 a tc *f l t u h si 4 

3^VX^tLT, ^Wami ©^-h^44a©^ 
g|5tCY75"In]©*S^ 1 ftm©3y hn-;W-hWl42a 

sy~3ia, ++/^*ttig|g30c&tf7n-r>rv^ 

-hmffi28c«rJl : M-r?»t tfet, ^ii^«fll4 2S 

30 o'sii ©#yyy 3yai2 8t^LTyyxhsi4 3^ 

VX^tLT *B*«%ti 2 ©y- h WA4 b ©^tte t a 

©y-hm»2bst;28b^'TM'rs (06 (b) ) 0 

[0 0 8 4] ^^y-fe;i/g|5©nyhn-;i/^r-h 

S«42 a Rff3 1 a ^ > \y % iegSl30 a / 7 n — r A 
h«S28 a *YX^t LT^?JTMffi«©SiS 

S 2 2 F-X« i x i o 14 ~ i x i o 16 c m- 2 © y y 

(P) XttBt^ (As) ^^y&AjCiDWAL, n 
^©S/Dffi«M45a, 45b^ffM-r2.tttt, M52 
40 HKgpoy- MIS42 b 28 b LTffl?ff;> 
fiSc1g«©SiS«2 2 tcn§^»fc LT K-XS 1 X 1 
0 14 ~1 X 1 0 16 cnr 2 ©yy (P) Xi±it^ (A s) 
^-Tsi-y&AL, S/D^«M46a, 46b%Bj$t%o 

[0 0 8 5] ^V^T\ ^t'J b;l/gP©m 1 ©y- h §P44 
a SOTjaiUS^©® 2 ©y- h SP44 b ^SSLTSlJf 

^5000 a© p s GH^6asjimittai4 7*jg^-r 

5„ ^©ft, S/Dlg«^45a, 45b, 46a, 46 b±© 

mrsmum 4ncay^^v *-)ua a , 48 b , 49 a , 

49b^i3ScLfctI, S/DMS50a, 50b, 51a, 51b 
so fcJ&STS^ FLASH EPROM*^Kfa (0 



6 (c) ) „ mm^^rm \ <D&mmm 
m k m v /cfff^T^r t © t isi c t © a jg 1 <oi&m\ t 

[0086] z<D&7r£j£mmw,2<Dfom®\fc&n 

42 b RU28 b t itt; v zs v n ysi±t mt&ikmm 

(S4(D||» 42a, 42b£r^tf S©T\ MMfiK 

[oo87] m 2 ©jSfflM-ea, *° y s/ u n >m 

±©fg 4 ©WHf*fll t LTSJSi*^Mfll42 a , 42 b 
t^T^Stfv ^^>y+M-F (T i S i) BP?©«B* 

(3) |g3©)SMM 

07 (a) ~ (c) *%H£©fg3©jSMM©F LO 
TOXSXliE TOXmtmZftZ F L A SH EPR 

£0«^y-tr;W?£oT, 7n-f-f>^-h* 
i*ft?Mos ^y^x£©jm*ti&g|3#©y- 

hft7aft (X^ft) C»fBH, **HttfcBIi:^UaJ» 

o^tytomw^T, x^t^^y-Hs^ 
(Y7a[Bi) ©»?®& eiattMiaBiisapoMo s v^y 

[0088] ®3©jSfflM^43^r, mi<Dmmtm 

KZtCZli, (i!2©fg?ig«) ©$|2© 

^-hS533 cfc^y-tr;H!P (!g l ©fft?fi«) ©fg l 

©y- h gP33 a t iwi«fc® i ©^ y ~> y n vis (® i © 
mm*m) 28b/sio2ii &**i/$imm) wd/m 

2<DXVisV=iym (S2©lf» 31btt^«fiSc 
tL, 07 (b) XttH7 (c) K^fida^Tf, 
fg 1 2 ©# y ^> y 3 VS128 b Rtf 31 b ttzs a - h 

LT^— hitfi LTV 2> C WiS, 
[0 0 8 9] 07 (b) IC^VT, ±/l©fg2© 

#yyy nyiiai b/ Si02ii30d TlcHic^'Jy 

y 3 yfll28 b ^M)IT S P*1 ngP52 a * . MX-ff 0 7 

(a) te^T?g2©y-MfP33c tagij©sm, ffl*tf 

nmm 5 4 itML, nngP52 a wcig 3 ©«nf* 

jLtszt&K*), Sl&tfS20#ys/yn>'ll28bS 

[0 0 9 0] Xli, 07 (c) ICfe^T, ±Jl©il2© 

*° y i/ y n y§|3i b /S102S130 d %MMt « b 

*^LT^pgP52b ogsicTios 1 ©*°y ->y 3 

>S128 b ^jfffi L/ctt, P w lPgP52 b Wd|g 3 ©#Hf* 

Mx.«'W§IX«T iSl^©flJMi*#MM53b^ai6 
£t? c £ i D , Hi lkxm 2 ©*° y ~> V 3 ysi28 b s 
tf31b*f3-M,TV>S„ 
[0 0 9 1] Cl©j;d^*^©||3©jSfflMtj;tl 

a\ M5aniESgp©m 2 ©y- h 01333 ciwt'j ■t^mv 

mi ©y-hgP33a fc^l«£&oT</^©T% ^ 



[0 0 9 2] %3b\ Jg 3 ©jSMM©fl 3 ©WMf*fll53 a 
X li 5 3 b t m 2 ©jSfflM© IS 4 Olffti 4 2 t ft 
^'ftg>J^ffMLTt/^\ «B©fijMfcS^f!flflfc LT 

[0 0 9 3] K±^*fgHf§©«a©^»ffi>ii, *3it;^ 

^•^7cijHj!?*s 5 ^ . *%H^a ens <omL<omsmm 

10 gfiKBff*«snrffi?*So 

[0094] ±tetjo^Ta, #-f^-M4^ffi 

# y * * -> x ^ u y is«f*^ , y ;i/ ii' * y SI jkkx x f 
yv-b'JvSgffiixxf^, ®i«r;V3-;y 

[0 0 9 5] ±EK43VT»Ba0RA r F L->> - X 

hfcbwso*, r^vy^;^Mil^wr?»7^y 

;l/*A r Fl+^YU-f-lMfSl/'^ h^tM^ 

coma^ (->^nti/7-fy?i/^yti7j<il) © 

30 ©BIS^^a-ri/^n^b7f y^©A r Flt->7 

b— tf-s^jSb^xh-efeWba^o ems 

^ 5 u v'x h mmt % c t RrtiT?fe d , s g^- 
tea, f 2it->-?i/- ?-ft£ttjsnrtifci^xhss 

t bT S 6 * 5 ffiffliDXtS? jStfflV S £ t ^T't S T 
[0 0 9 6] S/c, ilStdfe^TaWfr/WXOl 

y^T«KT©^n^ntc^LTfejifflLr^]«©{t 

X;W^-y, IM'X'yF, LCD (ISfVx/U 
-f) , PDP C7°^XvxVX7V-f/^-;W , SAW 

©W^n^^WStlSo S/c, ^iftf/WXOM 

*\ d titc b 5 *j n-f n 5? -y 7 X © 8BX?M^ 
DRAM, FRAM^©8jgX?M^iifflLTt^]«©xf) 
l^ct^TtSo 
so [0 0 9 7] KTTa, K±©^»Jfiltcp w ^L/crtS 
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(#!2 1 ) [ 1 ] 8f IB 4: aURffilfr 6 a * 7_ki§ttfifiScft 

(f\f HH 2 ) [2] ^'Jfc;l/7;V3-;V, ^'Jfc;l/ 
7-fe7-;k *°y E-^r-bf— h^SjltftifcSSgC) 

5 ^5 , < 1 1, ^-r n*^ i as* 1 e> &2isg» 
t, 7 ^5 xyrffm 7<);HPi»frS 

t£%mstMmfrt>mi£tircj>-& < 1 1 1 •oosnsaj^ 10 
ty/k^ttfifiSc^, # y ^->ifb>-^ y *4->7° 

^^x^l^lf *|{*^, y;i/i£7 yififiitxxx^ 
36, 7'y-fey vB«iXf;^, Sift7;l/n-;i/x 

it t? u s?x h * 7 - yiWtm 
(#!23) [3] WlfifcaittSli:^6as*»ttlB^ft 
75S7;l/;t;ynr»ttfi^fti:, 7 7 ;bri-;l^, i!«xx 20 

&£ts c t ttgi/^x>^- vraifcifflo 

(#!24) [4] ^yfc;l/7;V3-;V, ^yt£x;l/ 

t, *<7*vmwti, 3.yrmwt, yv)i&m#fr£ 

(#!2 5) [5] tufH#«ffl^«x-^;b^W« 30 
SfSJTfSfeSCfc^WafcfSfflB (4) !23£©^Xh 

(#!26) 5£«MfcLT, >yy;Hi«f*^CytfffS 
(4) 7^ (5) fH^CL-^Xh/^-ySiMbSSo 
Cf^fHH 7 ) [6] jpyi£-;]/7;]/3-;]/, #yt£x;l, 
7-;k # y Ex;l/7-bx- h Oii^SBifi^ 

y^syfPlf*, xyrifm -xy^fpf^c, 
^tsA<mmmm^ 7x7 -;p^»sg^t? y yx h 

(#12 8 ) [7] *°'J £x;l/7;l/3-;k #U t£x;l/ 
7-fe7-;k *°yfc;l/7-bf->«^, #Ul£x;l/ 

ti^nc i t^s 6 mm<D yyx w?-ywmimw 0 

(#!29) 7x7-;^SSgt, 7^5yff«f*, xy 

i aii©^«mt^*, tm©^*->jb 
© y y x h #s itmw, k mm l a ^ i§m t ^ & « 
fiitr s i^x h ^ 7 - vififtm 

(#!2 1 o ) t LT, 7 y ;Hf «f£^€?M!2 50 



^ 9 ^ mmnyyxh^^-ywmimn 
ami 1) [8] i^v-'xh/^- 

l/yxhA^-vogMi^^t, MI2 (1) T^S 
(1 0) !2«©i-i> , xh/^7-yfliMt#S^^2. 

ctia"), U^'X h^7-:/£MMt2*§Ig£:W 

T 8 «/Jv ^7 - y © J&fcfrfe, 
CfrfiB 1 2 ) Mf2l^X h / <i 7- I'tfflBHS^'StlSfc 

fflijfl fc 8 T 7 y ]✓ yx h 7? 35 5 c t Zft®. 1 f 

SfflE (1 1) f2«©IS/Jv^7-y©ffM^So 
(#121 3) Mi2it5i«'iri§gA\ 77Vy^;^1r 

tga^7^*y^y^'irffiS7?*ss c t^ffmtfsM 

12 (1 2) !2«©IS/Jv^-y©ffM^o 

(#121 A) mmyyxv^*-ytfcoMk% 
tttrnttztm do !2«©is/jv^-y©ffM7j 

So 

(#121 5 j l^-7Xh^7-^ffMttt, IWXh 
^7-y©*ffi^H-5,t9t, ffff2 (1) TiS (1 0) 
K*© I- -7x h a 7 - yllW^ltt 5 n t \z «t 
D> l^-7XhA7-y»Wfc^€§Xgt, 
BiflftfS©WI2b> > 'Xh/^7-y^-7X7tLT, 
-fx-y^y^c^DTOT^^-x^T^rSiet^ 

w<rs/j«B©»3?£o 
(#12 16) tu!2 b >>'x h ^ 7 - ymmm^mmz 
mm k Mt « 7 7 y u yx v -e * 5 c t ^# a t -r 

SfflE (1 5) l2«©/J^g«©SB^o 

(#121 7) tu!2Hgawgj£a*)\ r^v^i/S-e 

12 (1 6) l2ig©/J««©SB7?rio 

(#121 8) MEL/y'Xh/^-VtfCOMA^ (i/7 

o*i/7^yv b -f ySMzktf^) u^'x h 7?S s d t 

zwrnttzmm (15) f2«©/j^«M©«jg77?io 

(#1219) [9] l/^XhA^-^Ml^ I 
b->"Xh;^-VO«i9 ct^tc, ffff2 (1) 7!)S 

(1 0) Eigcu^'xh/^-yflififws^flj-rs 
c t k «t *) , y yx h > \ 7 - y%mmi t $ * s xe t , 

PMt«©Mf2U> ? X h^7-y^v77 1 L 
T> Fi7^x-y7 L >'7t<;J; DT«J1^^7-xy7TS 
IS f « ¥«(*§«©Sjg77?£o 

(#12 20) Mf2 ^ yx h / ^ 7 - ymnmm^mm^ 
mmiz % r 7 u Mi/yxh^gct t -r 

Stuf2 (1 9) l2«©¥«f*SM©Sjg77So 

(#122 1) msBfflmmtmft, r^y^-mis 

12 (2 0) H2«©¥«l*«H©Sjg77fe 
(#122 2) jtfff2L-i>'Xh/^7-y^COMA^ 0>7 

ti*uv < y-> v f ymu<m& • u y x 1- x c t 
mmtt^mm (19) t2«©¥Wf*s«©«jg77 

So 

(#122 3) mmyyxh^^-y-hwji^ji^ynm 
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T*%>z>£t*w®.tt%mm (19) tm<D¥mfomw 
©hb^So 

am 24) [io] h * % - y^mmm^ 

Il/^Xh/^- ygffit , # y sj-^v-xf- py- # u 

^, *°y*^>x^>!f*K^, v)]y\£^ymmmx. 

XfM, ^y-byySgK«xxx;^, 3H»7;]/3 

y E--;i/7-b7— h^5>iitfti/csag©^^, '>&< t 
t v> f n i asfr & & s SflififiScfei t , ^ ^ 5 y m m 
{*, xyriPif*, ->y;H^fr^bas5g«MP^b 

mst % ZDS t «U->"XF/^- y&mi tJJ'&o 
(#!22 5) flfergfc^T, *$fc«*»tt7;]/5t/ 
y SifiBKT? l/^Xh/^- ^©Bifi^Sfr £ ftv^HWH 

fM^ifi^s-r^xe^^rstutB (2 4) tm<o\s 

(#!22 6) tufHilfi^g^, *fi**ffl^Tffaeii:* 
ftHKfcTSffiiH (2 5) iBaoi^Xh^-VJWHft: 

7aSo 

Cf^ffH 2 7) wiei^^xh-'^-^fliaaeR'effis* 

Wil K S 7 * y ;WK h t?& S t i: ^WSt t f 
SWIH (2 4) BSoi/^f/W-yWUbSia. 

(#122 8) tut2SiSK^'gtia*\ r^vf-^sir 
ffiSav ;1/jP;W- ^irffiS?* S c t t f s w 
12 (2 7) im<VWy7,Y^$~yWM\tM£o 

(#122 9) ffftei-^xh/^-y^coMA^ (y^ 

^#iStfrsMf2 (2 4) i2«©i^\xw^-y»] 

fc^Sc 

(#!23 0) 5g«MfcLT, ^y;HMf*^Cytuf2 

(2 4) nm (2 9) !2«©l^\Xh^->«I{Kf 

So 

(#123 1) #yif-;l/r;l/3-;l/, apyi£x;]/7-fe* 

-M5~4 0Sfi%1^gft3Cfc£»S!(fcT3Mf2 
(2 4) (3 0) KKOUS'Xh/^-VJBWKf 

So 

(#!23 2) fff!2 (2 4) (3 1) §SM<DVi/Xh 
/ ^ - yfli'Mfc^S^ it), yfcJBfWfc; 

(#123 3) MI2 (2 4) «S (3 1) !2«©l^'Xb 

/^-ylffl(WS©i!i:, fliflfttt©ffff2i^^x w< 



So 

Cf?ffS3 4) Mf2 (2 4) M(3 1) !2«©l^Xh 

>^-y¥M\t^&mm^ wm\ummmy^7s 
£/<*-x y y-r 5 xe t & #f s ¥«f*«M©is§7a 

So 

(#123 5) tfif2i-> > 'xh/^-y*Mt¥ti*s§!JL-> >, x 
h < * - x y ? l Tff/c fe © s c t & mm 1 f S 

Mf2 (1 1) !2«©IS/Jv^-y©ffM^So 
10 (#12 3 6 ) MH2L- S> - X h ' < ^#{fc¥ftts^ P ^ 

StufB (1 1) f2«©ft/Jv^->©ffM7aSo 
(#123 7) Mf2^^Xh/^-y^1t?M7tl^^X 

h ^ - x y y l Tff fe © 7f* § c t ^# m. t f S 

MI2 (1 1) fB«©a/Jv^-y©ffM^So 
(#123 8; ^l-^Xh/^-y^iai^^Xh^^ 

b4«ct*#®i;t-SMf2 (11) !2»©ft/Jv^- 

v©ffM73So 

(#123 9) m^visxy Az-ymmmmmy'yT, 

WI2 (1 5) !2«©'J^S«©S3i7aSo 

(#12 4 o ) tu!2^x h ymm^mmm u ? 

Xb*^$--y?LTmfct,(D'<?&Z>£b%mmtt 
SfflE (1 5) f2KO/J««©S3g7aSo 
(#12 4 1) tu!2b^XW^-y^«?«If7tl^X 

Mf2 (1 5) f2iS©«SB©t8g7aSo 
(#124 2) MI2U^Xh/^-y*«lx>>'Xh/i^ 
ZKZCtmWLttZmm (1 5) f2«©/J^S«© 
30 Kja77So 

(#12 4 3) |ij|2b^xh/^-y^ft;¥^a^^^x 
Mf2 (19) JB«O^NW*SBO»3i^o 

(#i2 44) Mt2 u ^'x h / - vmtft&mm v v 

«MI2 (1 9) f2««¥Wf*SM©»jg^So 
(#124 5) iJiaUi^X h;^-yAt?18)tl/^ 

h m> \z - x l Ttf/t fe © -p* s c t * t -r s 

MI2 (1 9) f2«©¥W*««©«ig^So 
40 (#124 6) Mf2^'X W^-y^ltS^vX hJi^ 
bS«ct^#mt^SMH2 (1 9) !2«©¥«f*«B 
©SB^So 

(#124 7) tu!2i^>>'xh/^-y*Mt¥ti^i^^x 

b*'W~-y7LTmrc&o)T&%ctmmtt% 

Mf2 (2 4) f2«©l^X W^-yiiWWSo 
(#12 4 8) Mf2 ^ i>X h / ^ - > ^#ft¥tt*S^ P ^ 
X h 1£> Mf - x y 9 L T f# fz. t © T 3 £1 1 ^ ft© t f 
3tuf2 (2 4) f2«©^^Xh/^-yfliflft7?So 

(#124 9) mmvi/xY^-yhmi-wm%vz/x 
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M!2 (2 4) ffitfDUi?Xhrt*--yWmitt&io 

mm 5 o) mmunx h'W-z/tmRi'Vx hm& 
buzz t*mkt?&im (24) tmmuaxh^ 

[0 0 9 8] 

So ±9IS*fflfc^#-:y©fiffi£nrffifc'rsA r F (7 
•y{fc7;l>:J>0 l+J'VWIf-JIS Q&ftl 9 3 nm) 

[0 1 ] PWMSfu^©^X h/^-y©«?« 
Lltm 

[0 2] *?§B3©in©5»J©EPROM©»3 20 
&fco^T§jBJi-r?>»T®0 (*©1) T-feSo 

[03] *^©mi©HSSM©EPR0M©S3g^ 
SlCOt/^TtfjB^-rSBfSH (^©2) T?£S 0 

[04] *?§Bjl©fgl ©^ffiP©E PRO^l©»^}g75- 
&^C•^T§^BJlT?>»T®0 (*©3) T?&S 0 

[0 5] *^OSIlO||i6fifiaj©EPR0M©iS!3i75- 

[06] *|gB^©m2©^»J©EPROM©K®7j 
[0 7 ] *f§BJl©f§ 3 ©j|»J© E P R 0 M©S}g?3 30 

1 y*M^XMS 

1 a 

2 l^^Xh/^-ySi'MfcSl 
2 a IWLrcl^Xh^-y 



3 hp^sm 

4 wJxb^z->Bfmft 

2 2 SiSS (¥«f*S«) , 

23 y^-)imim, 

24 a Sl©^-h«liai, 

24b w,2W-hm»m. 

2 5a SlOHi#m 

25b %2<Dmfflmm, 

26, 27, 29, 32, 34, 43 U^XbBI, 

2 8, 2 8 a mi ©*°y ->ynvi (H 1 Cltft 
H) , 

2 8b y- hits (® i ©*° u u n yai) , 

28c 7D-f-f^y-hii, 

3 0 a, 30c ^•V^->^ieHfll, 
3 0 b, 3 0d S102H, 

3 1, 31b |2©l'Ji"j3yl (S2©lt» 
II) , 

3 l a nyhn-^-Mi, 

3 3 a, 4 4a 311 ©y-hg^ 

33b, 33c, 44b f|2©y-h^ 

35a, 35b, 36a, 36b, 45a, 45b, 4 

6a, 46b V-X • K W yiSisW, 

3 7,4 7 jHW&jm 

38a, 38b, 39a, 39b, 48a, 48b, 4 
9a, 49b ny^ h ;K 
40a, 40b, 4 1a, 41b, 50a, 50b, 5 
la, 5 1b V-X • FW>ti> 

4 2 fiiM££flII Gg4©sf*{*fll) , 

4 2a n y h n -;py- h mm om^^mm ; m 4 
©Itffi) , 

4 2b y- mm GHB^£f!fll ; fg 4 ©¥«{* 

SI) , 

5 2 a, 5 2b mank 

5 3 a, 5 3b flSB^^HH (m 3 ©SMttH) , 

5 4 mmmo 
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46b S/D*«* 
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